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づいてカットオフ周波数が定義される 2 つの RC バンドストップフィルタによって低減す

















追加すると、電力段は 4次の複素関数になり、位相余裕が 46度から 49度に改善され
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 This dissertation deals with some noise issues in electronic systems and testing 
aspects of three types of analog circuits: multiphase network, DC-DC converter, analog 
circuit with negative feedback configuration. Image noise in low-IF receivers, ripple 
noise in DC-DC converters, and damped oscillation noise in analog circuits with 
negative feedback configurations are studied. The focus of this work is the fundamental 
concepts for network analysis theory to acquire good yield of their performance, low 
noise, and high stability at the mass production testing stage. This work will be to 
provide a real and deep understanding of noise issues in low-IF receivers, switching 
converters, and high-order feedback systems. The main contributions of this 
dissertation are the superposition formula for multi-source network analysis, the ripple 
reduction techniques for DC-DC buck converters, and the ringing test for high-order 
linear electronic systems. The widened superposition formula, the comparison 
measurement, and the alternating current conservation are introduced for analyzing, 
simulating and predicting their behaviors. 
Multiphase networks are widely used in wireless communication systems such as 
polyphase filters, complex filters, and quadrature signal generation circuits. It is shown 
that by applying the widened superposition principle, the transfer functions of 
multiphase networks are easily derived. In the positive frequency domain of a passive 
RC polyphase filter, the pass-band gain ripple is reduced by two RC band-stop filters 
where the cut-off frequencies are defined based on the Cauchy’s inequality theorem. The 
transfer functions of fourth-order Rauch, Tow-Thomas, and Akerberg-Mossberg complex 
filters are introduced and investigated. Compare the simulation results with 
mathematical analysis, the properties of transfer functions are the same. The import of 
these concepts into multi-source circuit analysis theory is relatively new with much 
recent progress regarding circuit theory, analysis and implementation. Furthermore, a 
practical design for quadrature signal generation circuit was also performed. It is found 
that the parasitic elements and the value variation of the R, C components caused the 
IQ mismatches in the implemented circuit. 
The requirements for the time response, the overshoot phenomena and the output 
voltage ripple of DC-DC converters are extremely strict in some applications. The 
simplified model of the power-stage is a 2nd-order complex function. It is shown that 
the output ripple of a DC-DC converter is kept very small by a spread spectrum 
technique and an LC harmonic notch filter. The passive inductor in this notch filter is 
replaced by a designed impedance converter. These techniques can improve the DC-DC 
converter yield significantly at the mass production testing stage. They are based on the 
fact that as an adaptive feedback network, the sampling level of the desired output 
voltage of the DC-DC converter is used to compare with a referent voltage. Therefore, 
the power stage of the converter defines the behavior of the total systems. Energy of the 
DC-DC converter is maximally propagated based on the balance charge-discharge time 
of the load capacitor at the power stage. After adding a passive harmonic notch filter at 
the output port, the power-stage is a 4th-order complex function and the phase margin 
is improved from 46 degrees to 49 degrees. The ripple is also reduced from 11 mVpp to 
5 mVpp which is compared to the desired output voltage of 5 V. As a result, the spectrum 
of the voltage ripple is also minimized from -35 dBV to -38 dBV. A new phase margin 
test for the power-stage of a DC-DC buck converter is proposed to overcome the 
limitation of the conventional Nyquist stability criterion method. Compared to the 
measurement results with mathematical analysis, the properties of self-loop functions 
are the same. 
The Nichols chart of the self-loop function of a high-order system gives useful 
information about the relative stability. This chart provided design insides and specifies 
of the phase margins by which stability was achieved. To derive the self-loop function in 
a transfer function of analog filter, amplifier, or operational amplifier network with 
negative feedback configuration, the comparison measurement and the alternating 
current conservation methods are introduced. The stability test is performed by the 
investigation of the phase margin at unity gain of a self-loop function. The theoretical 
analysis of the phase margin is verified by MATLAB calculation, SPICE simulation, and 
the practical measurements. The operating regions of these systems can be classified 
into over-damping, critical damping, and under-damping. In case of under-damping, 
ringing causes the damped oscillation noise and makes the system unstable. The 
operating region can be theoretically defined based on the Pascal’s triangle. Nichols 
chart of the self-loop function is considered as a useful tool for stability test of electronic 
systems because it can be easily integrated in network analyzers. 
